This report reviews 55 cases of bacteremia due to group A streptococci (GAS) in patients treated at the University Hospital of Infectious Diseases, in Zagreb, Croatia, during the period 1974-1994. Clinical findings for 27 children (age, <18 years) were compared with those for 28 adults. A clear predominance of the respiratory tract as a primary focus of infection in younger patients was observed (P = .00006). Children were more frequently colonized by GAS in their throats than were adults (P = .04). Suppurative osteoarticular metastatic foci were more often found in children (P = .02). Acute underlying conditions were more common in children (P = .04), whereas chronic underlying conditions were more common in adults (P = .00005). The case fatality rate was 23% among children (6 of 27) and 50% among patients aged > 60 years (5 of 10).The course of bacteremia due to GAS was benign in eight children (29.6%) and 12 adults (42.8%). Our experience suggests that there are significant differences in the presentation of bacteremia due to GAS in children and adults.
In the past decade there has been an increasing number of reports of group A .8-hemolytic streptococci (GAS) as the cause of bacteremia as well as of a toxic shock-like syndrome in several series in Europe, Canada, and the United States [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] . Knowledge about the clinical characteristics of patients with bacteremia due to GAS has been derived mainly from studies on either adults or children or from clinical data collected from different institutions. The aim of this study was to compare clinical findings for children with those for adults, among patients treated for bacteremia due to GAS at the University Hospital of Infectious Diseases in Zagreb, Croatia.
Patients and Methods
The blood culture records of the clinical microbiology laboratory at the University Hospital of Infectious Diseases for a 21-year period (1974 to 1994) were reviewed. All medical records of patients with bacteremia due to GAS were identified and were available for review of clinical data. The clinical significance of such bacteremia was defined by the criteria proposed by Dan et al. [11] . In brief, clinically significant bacteremia was defined as~2 positive blood cultures or a single positive culture associated either with a positive culture of a specimen from a second site or with erysipelas/cellulitis. Bacteremia was considered nosocomial if the positive blood culture sample was obtained > 72 hours after admission and there was no evidence of streptococcal infection on admission.
The patient was considered to be in shock if this was indicated in the medical record or if hypotension was documented.
It was defined as (l) a decrease in systolic blood pressure to 90 mm Hg, (2) a decrease of~50 mm Hg (for previously hypertensive patients), or (3) a systolic blood pressure lower than the 5th percentile for age (for children). A primary focus of infection was defined as a local clinical infection preceding bacteremia. Pharyngitis was considered to be present if this was indicated in the discharge diagnosis and if pharyngeal erythema/exudate was recorded in the admission chart. Sites infected after bacteremia was established (as well as osteomyelitis, arthritis, endocarditis, or meningitis) were defined as secondary foci of infection. Bacteremia was considered uncomplicated if there was no evidence of shock, multisystem disease, metastatic foci, or serious local infection.
Serological grouping of hemolytic streptococci was done by standard methods. The comparison of findings was analyzed by X 2 test with Yates' correction or two-tailed Fisher's exact test.
Results
Fifty-nine patients whose blood cultures yielded GAS were identified. Bacteremia of uncertain clinical significance was present in four (6.7%) of the patients, and they were excluded from further analysis. In 53 of the 55 cases studied, GAS were the only pathogens recovered from blood. One child also had Staphylococcus aureus infection, and the blood cultures of one adult yielded Staphylococcus epidermidis plus an a-hemolytic streptococcus. There were 29 males (52.7%) and 26 females (47.3%). During the 21 years reviewed, 14 (25.5%) of the cases occurred in the period 1987-1989. Bacteremia due to GAS was diagnosed most frequently in December (nine patients; 16.4%). 87 years). Twenty-seven patients were children « 18 years of age), 13 of whom were younger than age 3 years. Of the 28 adults, 10 were older than age 60 years. In the last 10 years reviewed (1985 -1994) , cases of bacteremia due to GAS more often involved adults (16 patients, 8 of whom were >60 years of age than children (11 patients) (figure 1). Eleven patients (20%) died: six children and five adults (who were >60 years of age). All fatal cases involving adults occurred in the period 1985-1994, whereas only one child died in the same period (P = .01 when the numbers of deaths among children and adults were compared for the study periods 1974-1984 and 1985-1994 ; figure 1). The primary site of infection, secondary foci, symptoms and signs, underlying conditions, and mortality rates for children and adults are compared in table 1. A throat swab culture was performed for 25 children (yielding GAS in 17 cases) and 16 adults (GAS-positive in 5; P = .04). Of the 11 patients who died, 6 were previously healthy and 7 were sick for at least 48 hours prior to admission. Five (83.3%) of the six patients in shock died (P = .0007 in comparison with patients not in shock). Six patients had a leukocyte count of :::;;7,000/mm 3 , and five of them died (P = .0007 in comparison with deaths among patients with > 7,000 leukocytes per mnr'). Five children and one adult died during the first 24 hours of hospitalization (P = .08).
Discussion
The conditions of the four patients (three children and one adult) with bacteremia of uncertain clinical significance only partially support the concept of "transient" bacteremia proposed by Dan et al. [11] . Namely, two of these children had chronic dermatitis with group A streptococcal skin colonization, and their blood cultures were considered contaminated.
All cases of bacteremia due to GAS in our study were sporadic. The distribution over time suggests an increase in the number of cases involving elderly patients (>60 years of age). There was also a shift in the mortality, from more deaths among patients of a younger age (of the six fatal cases involving children, four involved children <3 years of age) to more deaths among the elderly. We did not find a rising prevalence of bacteremia due to GAS in previously healthy adolescents and young adults, which had been noted in several recent outbreaks of invasive infections due to GAS [1, 4, 5] .
We found that the respiratory tract was clearly the primary focus of infection in younger patients, findings that were similar to those of Keefer et al. [12] and Bucher et al. [5] . However, in the study by Bucher et al. [5] , pharyngitis/tonsillitis was a primary focus of infection in all age groups. Our study showed that children have been more frequently colonized by GAS in their throats than have adults. Although the association of bacteremia due to GAS and throat infection has been unusual in modem times, it was clear in some ofthe children we studied. Culture-proven pharyngitis was the only primary focus of infection in eight children.
What is also unusual is that none of these children had a clinically apparent extension of the pharyngeal infection into the cervical lymph nodes, sinuses, peritonsillar tissue, or mastoid. This contrasts with findings from the preantibiotic era suggesting that bacteremia due to GAS is frequently associated with a complicated throat infection [12] . Cases of toxic shocklike syndrome or bacteremia due to GAS coinciding with uncomplicated pharyngitis have been described in recent years [2, 5, 13] .
Acute underlying conditions were more frequent in children than in adults (8 children had varicella; 1 adult had influenza, and 1 had herpes zoster). Varicella is a well-recognized predisposing condition for bacteremia due to GAS in children. It was present in 29% of our children, a rate greater than the 6% [7] , 12% [2] , 22% [14] , and 24% [15] found in various series in the United States. Chronic conditions were significantly more frequently found in adults than in children. The finding of nonspecific gastrointestinal symptoms in both adults and children was striking, since similar findings have been reported mostly with regard to adults [3, 16] . Suppurative osteoarticular metastatic foci were more frequently found in children than in adults, a circumstance in agreement with findings reported by Bucher et al. [5] . A fatal outcome was associated with shock, advanced age (>60 years), and a normal or low leukocyte count; similar observations have been reported previously [5, 9, 10] . However, the case-fatality rate among children in our study was higher than that found in other studies [2, 7, 14, 15, 17] , and children died more often than adults in the first 24 hours of hospitalization.
Similar to the findings of a retrospective population study by Hoge et al. [9] , we found that both advanced age and younger age could be associated with a fatal outcome. How-em 1996;23 (July) * Two children had 3 foci, and two had 2; one adult had 2 foci. t Children: pharyngitis (12), cervical lymphadenitis (2), otitis media (2), sinusitis (I), and cavernous sinus thrombosis (1). Adults: pharyngitis (2), pneumonia (1).
t Children: erysipelas/cellulitis (4), erysipelas/cellulitis plus varicella (2), varicella (5), varicella plus pharyngitis (1), and wound infection (1). Adults: erysipelas/cellulitis (17), skin ulcer (1), and wound infection (1).
§ Two cases of meningitis and one of cerebritis (in both children and adults). II One child had empyema. Adults: endocarditis (1), pyelonephritis (1), and pneumonia (1). # Seizures, apathy, disorientation, excitability, hallucinations, somnolence, and sopor. ** The only focus of infection in eight children. tt Scarlatiniform in four children and one adult. u All 8 children had varicella. Adults: influenza (1) and herpes zoster (1). § §Children: lupus erythematosus (1), acute leukemia (1), and chronic dermatitis (1). Adults: chronic heart disease (6), diabetes mellitus (4), mastectomy (3), chronic venous insufficiency (2), alcoholism (2), and liver cirrhosis (2) . 99 ever, a delay in the diagnosis might have contributed to the high mortality among our children. Four of the six children who died were sick for at least 48 hours prior to hospitalization. Hence, prompt recognition and treatment of bacteremia due to GAS are important. There were no fatal cases in the age group of 18-60 years in our study.
Our study confirms previous reports [5, 11] that bacteremia due to GAS causes a spectrum of disease including uncomplicated bacteremia, metastatic suppurative focal disease, severe local infection, and overwhelming infection with shock and multiorgan failure. Given this variety of clinical manifestations, it is particularly important to include bacteremia due to GAS in the differential diagnosis for patients presenting with septic shock and/or multiorgan failure.
